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(54) POWER GENERATION CONTROLLER FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power generation controller 
for a fuel cell preventing deterioration of a porous membrane of a 
humidifier. 

SOLUTION: The humidifier 2 humidifies at least one gas of fuel gas and 
oxidizer gas by humidifying water via the porous membrane 21. A 
controller 1 6 respectively controls an air pressure by a compressor 3 
and a throttle 4 and a hydrogen pressure by a variable valve 6 on the 
basis of a detected value of a hydraulic sensor 15 detecting a pressure 
of the humidifying water so that a difference between the air pressure 
and the hydrogen pressure is a predetermined value or less. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a power generation controller of a fuel cell provided with a humidification means which humidifies at 
least one gas of fuel gas and oxidant gas with humidifying water via a porous membrane, A power generation 
controller of a fuel cell characterized by performing at least one pressure control of gas pressure and a 
humidifying water pressure so that it may be higher than a pressure of said humidifying water and a difference 
between gas pressure and a humidifying water pressure may become about a pressure of said gas below in a 
predetermined value. 

[Claim 2]A power generation controller of the fuel cell according to claim 1 controlling a pressure of another side 
so that a difference with a pressure which was provided with a pressure detection means which detects at least 
one side of a pressure of said gas and a pressure of said humidifying water, and this pressure detection means 
detected becomes below in a predetermined value. 

[Claim 3]Said pressure detection means is a hydraulic pressure detecting means which detects a pressure of 
humidifying water. 

A power generation controller of the fuel cell according to claim 2 characterized by a difference between gas 
pressure and a humidifying water pressure carrying out below in a predetermined value by controlling a pressure 
of gas based on a pressure of humidifying water which this hydraulic pressure detecting means detected. 

[Claim 4]By controlling gas pressure to compute objective pressure of gas based on an output of a fuel cell, to 
amend objective pressure of gas based on a pressure of humidifying water which said hydraulic pressure 
detecting means detected, and to become the amended objective pressure. A power generation controller of a 
fuel cell given in the Claim 3 paragraph, wherein a difference of gas pressure and a humidifying water pressure 
becomes below in a predetermined value. 

[Claim 5]Claim 1 characterized by starting pressure control of humidifying water after it starts pressure control 
of gas and gas pressure reaches to specified pressure at the time of starting of a fuel cell thru/or a power 
generation controller of a fuel cell given in any 1 paragraph of Claim 4. 

[Claim 6]At the time of a stop of a fuel cell, if a pressure of humidifying water approaches near atmospheric 
pressure, operation of humidifying water will be suspended previously. 

Then, Claim 1 suspending operation of gas thru/or a power generation controller of a fuel cell given in any 1 
paragraph of Claim 4. 

[Claim 7]Claim 1, wherein said humidifying water serves also as cooling water of a fuel cell thru/or a power 
generation controller of a fuel cell given in any 1 paragraph of Claim 6. 

[Claim 8]Claim 1, wherein a difference between said gas pressure and a humidifying water pressure has a lower 
limit thru/or a power generation controller of a fuel cell given in any 1 paragraph of Claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the power generation controller of the fuel cell provided with the 
humidifier which was applied to the power generation controller of the fuel cell, especially separated the gas 
passageway and the humidifying water channel via the porous membrane. 
[0002] 

[Description of the Prior Art]The operating temperature of a polymer electrolyte fuel cell is as low as about 
room temperature -100 **, and its warm-up time is short, and since it has a small light weight in high power 
density, research and development in it is wholeheartedly done as a power supply of an electric motor. 
[0003]The principle of operation of a polymer electrolyte fuel cell is as follows. Fuel (hydrogen) gas is divided 
into a hydrogen ion (H + , proton) and an electron by the oxidation reaction by a catalyst in a fuel electrode 
(anode). A hydrogen ion moves the inside of a polymer electrolyte to the circumference from a fuel electrode 
with some water molecules to an oxidizing agent pole (cathode) in the state of hydration (H + andxH 2 0). on the 

other hand, an electron should move an electron conductivity electrode and should pass external load circuits 
(motor etc.) — it moves to a cathode. By oxygen in the air supplied from the outside, the reduction reaction of 
the electron which has moved in the external circuit, and the hydrogen ion which has moved in the inside of a 
polymer electrolyte is carried out with a cathode, and it generates water. 

[0004]If the solid polymer electrolyte used with a solid polymer husks fuel cell is not a damp or wet condition, it 
will not demonstrate good hydrogen ion conductivity. The hydrogen ion which dissociated with the anode will be 
in the state where water runs short, near the anode surface of an electrolyte membrane in order to move the 
inside of an electrolyte to a cathode in the state of hydration, and in order to maintain power generation 
continuously, it needs to supply water. 

[0005]Usually f supply of this water is performed by humidifying the hydrogen gas supplied to an anode. The air 
supplied to a cathode may be humidified. 

[0006]As a humidifier which humidifies such fuel gas and air, in order to carry out a small weight saving to 
mount, the humidifier which separated the gas passageway and the humidifying water channel via the porous 
membrane is used. 

[0007]It may be necessary to consider the humidified state of gas, and the endurance of a humidifier and to 
manage the differential pressure of gas pressure and water pressure in the fuel cell using the humidifier by a 
porous membrane. There is JP,H8-138705,A as a well-known example about management of the differential 
pressure of gas pressure and water pressure. 

[0008]In the water and fuel gas which are supplied to a humidifier, this makes it water tend to penetrate a 
porous membrane by making the pressure of water into a value higher than the pressure of fuel gas, and this 
conventional technology humidifies gas. 
[0009] 

[Problem(s) to be Solved by the Invention]However, since the above-mentioned conventional technology makes 
the pressure of the water in a humidifier a value higher than gas pressure and gas is compressive fluid, when this 
method is applied to the humidifier of the structure where a porous membrane is thin, Supporting the pressure of 
the water which is incompressible fluid could not be finished, and, as a result, there was a problem of degrading a 
porous membrane according to the imbalance of the pressure of water and gas. 

[001 0]lt is providing the power generation controller of a fuel cell which prevented the purpose of this invention 

having degraded the porous membrane of a humidifier in view of the above problem. 

[0011] 

[Means for Solving the Problem]In a power generation controller of a fuel cell with which this invention was 
http://www4.ipdl.inpit.gojp/cgi^ 2010/04/23 
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provided with a humidification means which humidifies at least one gas of fuel gas and oxidant gas with 
humidifying water via a porous membrane in order to attain the above-mentioned purpose. Let it be a gist to 
perform at least one pressure control of gas pressure and a humidifying water pressure so that it may be higher 
than a pressure of said humidifying water and a difference between gas pressure and a humidifying water 
pressure may become about a pressure of said gas below in a predetermined value. 

[0012]Said pressure detection means is a hydraulic pressure detecting means which detects a pressure of 
humidifying water, and is controlling a pressure of gas based on a pressure of humidifying water which this 
hydraulic pressure detecting means detected, and it is preferred that a difference between gas pressure and a 
humidifying water pressure carries out below in a predetermined value. 
[0013] 

[Effect of the !nvention]Since the pressure of the water which humidifies gas via a porous membrane is 
controlled lower than gas pressure according to this invention, Since the high pressure of the gas which is 
compressive fluid is supportable with the low pressure of the water which is incompressible fluid, even if a 
certain amount of differentia! pressure has arisen to both pressure, damage is not done to a porous membrane, 
and it is effective in the ability to protect a porous membrane, maintaining humidifying performance. 
[0014]Usually, since the concentration distribution of moisture occurs in a porous membrane because water 
evaporates in the gas side, even if the pressure of water is lower than gas pressure, by diffusion by 
concentration distribution, water can be moved to the gas side and fully functions as a humidifier. 
[0015] 

[Embodiment of the Invention] Next, with reference to Drawings, an embodiment of the invention is described in 
detail. 

[A 1st embodiment] Drawing 1 is a lineblock diagram showing one embodiment of the fuel cell system provided 
with the power generation controller concerning this invention. 
[001 6]A fuel cell system is provided with the following in drawing 1 . 
The fuel cell stack 1 which is a fuel cell body. 

The humidifier 2 which humidifies hydrogen and air which are supplied to the fuel cell stack 1 using a porous 
membrane. 

The compressor 3 which compresses air and is sent to the humidifier 2. 

The throttle 4 which controls the pressure and flow of air, and the high pressure hydrogen tank 5 which stores 
high pressure hydrogen, The variable valve 6 which controls the flow of high pressure hydrogen, and the purge 
valve 7 which carries out atmosphere release of the passage of a hydrogen system, and discharges the water 
inside a fuel cell outside, The ejector 8 for flowing back the intact hydrogen which came out from the fuel ceil to 
the upper stream, The water pump 9 which supplies humidification service water to the humidifier 2, and the 
drive unit 10 which takes out an output from a fuel cell, The air pressure sensor 1 1 which detects the air 
pressure of a fuel cell entrance, and the hydrogen pressure sensor 12 which detects the hydrogen pressure of a 
fuel cell entrance, The airflow rate sensor 13 which detects the airflow rate which flows into a fuel cell, and the 
hydrogen flow rate sensor 14 which detects the hydrogen flow rate which flows into a fuel cell, The water 
pressure sensor 15 which detects the pressure of humidifying water, and the controller 16 which incorporates 
the signal of each sensor and drives each actuator based on the built-in control software. 



[0017]Next, operation of the fuel cell system by the above-mentioned composition is explained. The compressor 
3 compresses air and sends it to the humidifier 2, the humidifier 2 humidifies air using the pure water supplied 
with the water pump 9, and the humidified air is sent into the oxidizing agent pole of the fuel cell stack 1. 
[0018]On the other hand, from the high pressure hydrogen tank 5, high pressure hydrogen is sent to the variable 
valve 6, and the variable valve 6 controls a hydrogen flow rate, and sends it to the ejector 8 while it 
decompresses hydrogen pressure. The ejector 8 is mixed, makes the new hydrogen gas and rotary flow hydrogen 
gas from the variable valve 7 join, and is sent to the humidifier 2. The humidifier 2 humidifies hydrogen with the 
pure water supplied with the water pump 9 like air, and the humidified hydrogen is sent into the fuel electrode of 
the fuel cell stack 1 . 

[0019]ln the fuel cell stack 1, it generates electricity by making the air and hydrogen which were sent in react, 
and current (voltage) is supplied to the drive unit 10. 

[0020]In this embodiment, the humidifying water passages 23 and 25 of the humidifier 2 and the cooling water 
passage established in the inside of the fuel cell stack 1 are connected in series, pure water is circulated with 
the water pump 9 in this water passage that carried out the series connection, and humidifying water has 
composition which serves as the cooling water of a fuel cell (it corresponds to Claim 7). 

[0021 ]The remaining air used for the reaction by the fuel cell stack 1 is discharged out of a fuel cell, and after 
pressure control is performed by the throttle 4, it is discharged to the atmosphere. Although the remaining 
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hydrogen used for the reaction is discharged out of a fuel cell, by the ejector 8, it returns to the humidifier upper 
stream and is reused to power generation. 

[0022]It has the air pressure sensor 1 1 which detects the air pressure of a fuel cell entrance, the air flow rate 
sensor 13 which detects an air flow rate and the hydrogen pressure sensor 12 which detects hydrogen pressure, 
the hydrogen flow rate sensor 14 which detects a hydrogen flow rate, and the water pressure sensor 15 which 
detects water pressure, These detection values are read into the controller 16. 

[0023]While each detection value read from each sensor controls the compressor 3, the throttle 4, the variable 
valve 6, and the water pump 9 by the controller 16 to become a predetermined desired value decided from the 
target production of electricity at that time, It controls by ordering it the pressure actually realized to the 
desired value, and the output (current value) taken out from the fuel cell stack 1 to the drive unit 10 according 
to a flow. 

[0024] Drawing 2 is a type section figure showing the inside of the humidifier 2. On both sides of the porous 
membrane 21, the gas passageway 24 for air. the humidifying water passage 23 and the gas passageway 26 for 
hydrogen, and the humidifying water passage 25 counter, respectively, and the humidifier 2 is formed. 
[0025]As the porous membrane 21, it is a porosity film of a polyolefin system, a void content is more than 50 [%], 
and an average pore size uses what is 0.05 [mum] grades, for example. 

[0026]This embodiment is humidified with the humidifier 2 to the both sides of air and hydrogen, correctly, it 
must control air pressure and hydrogen pressure, respectively so that differential pressure becomes to the 
water pressure of humidifying water in less than a predetermined value, but the following explanation only 
explains it as gas pressure for simplification. 

[0027]This embodiment computes the objective pressure of gas based on the target output of a fuel cell, and 
performs pressure control of gas. The objective pressure of gas is amended based on the actual pressure of the 
water which the water pressure sensor 15 detected, and it humidifies by performing gas pressure control so that 
it may become the amended objective pressure so that it may be higher than the pressure of water in that case 
and both differential pressure may be settled in the pressure of gas at it more than a lower limit as for less than 
a predetermined value. 

[0028]Next, the control action of the controller 16 in a 1st embodiment is explained with reference to drawing 
10, drawing 1 1 , drawing 13 , and the control flow chart of drawing 14 . Drawing 10 shall be a general flow chart and 
the controller 16 shall perform for every (every [ For example, 10[] ms]) predetermined time. 
[0029]In Step (the step in a figure is abbreviated to S) 1001, the target production of electricity TPOWER of a 
fuel cell is computed. In Step 1002, target gas pressure TPR and the target gas flow rate TQ are computed from 
the table of draw[ng_7 and drawin g 8 based on TPOWER. 

[0030]In Step 1003, the amount TQWTR of target streams is computed from the table of ^^wing_9_ba on 
TPOWER. In Step 1004, the detection value of the air pressure sensor 1 1 or the hydrogen pressure sensor 12 is 
read, and gas pressure PRGAS is detected. In Step 1005, the water pressure sensor 15 detects the water 
pressure power PRWTR. 

[0031 ]In Step 1006, it judges whether a fuel cell system is during an activation procedure, in being during an 
activation procedure, it controls by Step 1008 at the time of starting, and it progresses to Step 1011. 
[0032]When it is judged at Step 1006 that it is not during an activation procedure, it progresses to Step 1007 
and judges whether a fuel cell system is during a shutdown procedure, in being during a shutdown procedure, it 
controls by Step 1009 at the time of a stop, and it progresses to Step 101 1. 

[0033]When it is judged at Step 1007 that it is not during a shutdown procedure, it progresses to Step 1010, and 
desired value amendment of gas pressure/the amount of streams is performed, and it progresses to Step 101 1. 
At Step 1011, based on a desired value, control of gas and water is performed and this procedure is ended. 
[0034]The gas pressure in Step 1010 of drawing 10 and the detailed content of the procedure of stream weight 
mark value amendment are shown in drawing 1 1 (it corresponds to Claims 1-4 and 8). 
[0035]At Step 1 101, it is judged whether target gas pressure TPR is larger than PRWTR+delta PRWTR1 
(deltaPRWTRI: a lower limit [kPa], for example, 50). 

[0036]When large, it progresses to Step 1 103 as it is. When not large, PRWTR+delta PRWTR 1 is substituted for 
Step 1 1 02 at TPR, and it progresses to Step 11 03. 

[0037]Step 1 103 — the target gas pressure TRP — PRWTR+deltaPRWTR2 (PRWTR2>PRWTR1 and a 
deltaPRWTR2:predetermined value.) For example, it judges whether it is smaller than 100 [kPa], when small, it 
ends as it is, and when not small, at Step 1 104, PRWTR+delta PRWTR2 is substituted for TPR and it ends. 
[0038]Predetermined value deltaPRWTR2 is set up in the tolerance level which the porous membrane of a 
humidifier does not damage by differential pressure, for example, it is set as the value about 100 [kPa]. 
[0039]As mentioned above, so that there may be no damage to the porous membrane by the pressure of gas 
being low to the pressure of water, Even if there are an error of control and a response delay, lower limit 
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deltaPRWTRI is set up so that the pressure of humidifying water may not become higher than gas pressure, and 
this value is made for example, into 50 [kPa] grades. In control of this embodiment, amendment of the desired 
value TQWTR of the amount of streams is omitted. 

[0040]The detailed content of the procedure of control is shown in drawing 13 at the time of starting at Step 

1008 of drawing 1 0 (it corresponds to Claim 5). 

[0041]Control of this flow is for making control of humidifying water start, after it starts the pressure control of 
gas first at the time of starting of a fuel cell and the actual pressure of gas reaches specified pressure. By 
controlling in this way, the pressure of humidifying water can be prevented from exceeding the pressure of gas 
also at the time of starting, and the differential pressure of gas pressure and water pressure power can be 
stored within a predetermined value. 

[0042] At Step 1301, it judges whether gas pressure PRGAS is larger than PRWTR+delta PRWTR1, when not 
large, the amount TQWTR of target streams is set to zero at Step 1302, and when large, by Step 1303, the flag 
of the end of control is set at the time of starting, and it ends. 

[0043]The detailed content of the procedure of control is shown in drawing 1 4 at the time of a stop at Step 

1009 of drawing 10 (it corresponds to Claim 6). 

[0044]The actual pressure of water reaches the predetermined pressure near atmospheric pressure at the time 
of a stop of a fuel cell, and this flow control suspends operation of water previously, and stops control of those 
blasting fumes. By controlling in this way, the pressure of water is prevented from becoming higher than the 
pressure of gas also at the time of a stop. 

[0045]At Step 1401, it judges, when not small, it ends as it is, when small, he follows to Step 1402 whether the 
water pressure power PRWTR is smaller than PR0+deltaPR1 (PRO is atmospheric pressure), and the amount 
TQWTR of target streams is set to zero, and it progresses to Step 1403. 

[0046]At Step 1403, it is judged whether the water pressure power PRWTR is smaller than PR0+deltaPR2 
(deltaPR2<deltaPR1), When not small, it ends as it is, and when small, it progresses to Step 1404, and PR1 
(desired value for suspending atmospheric pressure or the pressure control not more than it) is substituted for 
target gas pressure TPR, the target gas flow rate TQ is set to zero, and it ends. 

[0047] Drawing 3 is a figure showing the situation of the gas at the time of controlling without using the actual 
pressure by the power generation controller of the fuel cell concerning this invention, and the pressure of 
humidifying water, and corresponds to Claim 1. 

[0048] Like this embodiment, according to a target production of electricity, the desired value of gas pressure, a 
gas mass flow, and the amount of streams is computed, and each is controlled by this example to become that 
desired value. The table (from drawing 7 to drawing^?) of target gas pressure, a target gas flow rate, and the 
amount of target streams has a pressure of gas higher than the pressure of humidifying water as a result, and it 
shall be designed so that the differential pressure between gas pressure and a humidifying water pressure may 
be settled within a predetermined value. 

[0049] However, the relation of the pressure of gas and water may shift by gas mixing aging and into humidifying 
water etc. The pressure currently assumed since it was not pressure control but control of flow cannot come in 
particular out of a humidifying water system. In that case, there is a possibility of the differential pressure of gas 
pressure and water pressure power exceeding tolerance level like d raw ing 3, and as a result degrading the 
porous membrane of the humidifier of a fuel cell. 

[0050]So, as shown in drawin g 4, in this embodiment as at least one actual pressure of gas pressure and a 
humidifying water pressure, Based on the detection value of the actual pressure of humidifying water, the 
objective pressure of gas is amended, and it controls by performing pressure control of gas so that it may 
become the objective pressure so that the differential pressure of gas pressure and water pressure power is 
settled in tolerance level. 

[0051 ]The relation of the pressure of gas and water can be maintained at a predetermined relation with devising 
the method of the starting, and how to bring down also at the time of a stop at the time of starting of a fuel cell. 
[0052]The situation of the control at the time of starting is shown in drawing 5. Control of water is started, after 
gas pressure and water pressure power start gas control first, and raise gas pressure from the time of the stop 
which is atmospheric pressure and real gas pressure goes into tolerance level with water pressure power. 
Thereby, it can start, maintaining the differential pressure of gas pressure and water pressure power at the 
predetermined range. 

[0053]Here, although it turns out that the differential pressure of gas pressure and water pressure power is not 
settled in the predetermined range until control of water is started from the stop time, since the pressure is very 
small near atmospheric pressure, in this field, the problem by differential pressure being too small is not 
produced. 

[0054]The situation of the control at the time of a stop is shown in drawing 6. If it controls towards a halt 
http://www4jpdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw.u=http%3A%2F%2Fwww4.ipdl.inpitgo.jp%2... 2010/04/23 



z*o/o*o m 



dillQ — yd&&lM&Wm5.i'[ ( £ *88£ 199 Z 90 XVJ I Z : 6 I Q3M 8Z/*0 OIOZ 



JP,2003-297400,A [DETAILED DESCRIPTION] 



5/6 s<—i> 



condition and water pressure power goes into the prescribed range near atmospheric pressure, maintaining the 
differential pressure of gas pressure and water pressure power from the usual operational status, control of 
water will be suspended, and control of gas will be suspended if water pressure power becomes atmospheric 
pressure. Thereby, it can stop, maintaining the differential pressure of gas pressure and water pressure power at 
the predetermined range. Although the portion to which the differential pressure of gas pressure and water 
pressure power is not settled in the predetermined range is just before a stop as well as the time of starting, a 
problem is not produced when differential pressure is too small also here. 

[0055][The effect of a 1st embodiment] According to a 1st embodiment described above, the following effect is 
acquired. 

(1) Since it humidifies by performing pressure control so that it may be higher than the pressure of the 
humidifying water of a fuel cell and the differential pressure between gas and humidifying water may be settled 
within a predetermined value in the pressure of gas, it can prevent damaging the porous membrane of a 
humidifier. 

(2) Since pressure control of gas is performed so that the actual pressure of humidifying water may be detected 
and it may become the actual pressure and the differential pressure within a predetermined value, even if 
humidifying water has not carried out target preassure control, differential pressure is certainly controllable 
within a predetermined value. 

[0056](3) Since control of differential pressure will be performed by controlling the pressure of gas since 
humidifying water performs actual pressure detection, and a pressure can be controlled directly, control 
becomes easy. 

[0057]Since a pressure will be indirectly controlled by being unable to control a pressure directly since there is 
only a pump in a humidifying water system contrary to this invention when it is going to control the pressure of 
humidifying water based on the actual pressure of gas, but controlling a flow, it is difficult to control with 
sufficient accuracy. Since the fuel cell system is usually equipped with a means to control the pressure of gas, 
this can be used in this embodiment. 

[0058](4) By amending the objective pressure of gas based on the actual pressure of water, the differential 
pressure between gas pressure and water pressure power can store within a predetermined value with easier 
composition. 

(5) Since the pressure control of gas is started, and control of humidifying water will be started at the time of 
starting of a fuel cell if gas pressure reaches to specified pressure, even when water pressure power, gas 
pressure, and atmospheric pressure start a system from the state which is atmospheric pressure, water 
pressure power can be prevented from exceeding gas pressure. 

[0059](6) If the differential pressure between gas pressure and water pressure power is controlled toward a stop 
at the time of a stop of a fuel cell, with a predetermined relation maintained and water pressure approaches near 
atmospheric pressure, in order to suspend operation of water previously and to suspend operation of gas after 
that, Even when it has a system in the state of also becoming water pressure power and gas pressure with 
atmospheric pressure, the state where water pressure power is certainly lower than gas pressure can be 
maintained, and a system can be suspended. 

(7) Humidifying water becomes what has a simple system configuration by serving also as the cooling water of a 
fuel cell. 

[0060](8). By setting a lower limit as differential pressure control, the differential pressure of gas pressure and 
water pressure power becomes low, and gas pressure approaches water pressure power. Or a porous membrane 
can be prevented from the gas which is compressive fluid being unable to finishing supporting the pressure of 
the water which is incompressible fluid, and as a result being damaged according to the imbalance of the 
pressure of water and gas because water pressure power exceeds gas pressure. By setting up a lower limit with 
a certain amount of margin, even if there are an error of control and a response delay, the state where water 
pressure power is certainly lower than gas pressure is maintainable. 

[0061 ][A 2nd embodiment] This embodiment is controlled to store the pressure of water in the predetermined 
range to the actual pressure of gas. Since the contents of the general flow chart of drawing 10 are the same as 
that of a 1st embodiment, only drawing 12 is explained. 

[0062]The detailed content of the gas pressure / stream weight mark value amendment procedure in Step 1010 
of drawing 10 is shown in drawing 12 . Step 1201 — the water pressure power PRWTR — PRGAS-deltaPRGAS1 
(deltaPRGASI: — a lower limit.) For example, it judges whether it is smaller than 50 [kPa], when small, it 
progresses to Step 1203 as it is, and when not small, TQWTR-delta QWTR (deltaQWTR: correction value) is 
substituted for the amount TQWTR of target streams at Step 1202, TQWTR is amended, and it progresses to 
Step 1203. 

[0063] At Step 1203, it is judged whether the water pressure power PRWTR is larger than PRGAS-delta PRGAS2 
http://www4.ipdUnpit.go jp/c^ 2010/04/23 
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(deltaPRGAS2: predetermined value >deltaPRGAS1 [kPa] f for example, 100), When large, it ends as it is, and 
when not large, TQWTR+delta QWTR is substituted for the amount TQWTR of target streams at Step 1204, and 
TQWTR is amended and it ends. 

[0064]Here, although a 1st embodiment shall amend gas pressure based on the actual pressure of water and a 
2nd embodiment shall amend the pressure (flow) of water based on the actual pressure of gas, these may 
perform both simultaneously. 

[0065]Any of the gas (hydrogen) of the fuel electrode of a fuel cell and the gas (air) of an oxidizing agent pole 
may be sufficient as the gas explained by an above embodiment, and the gas pressure used by a 2nd 
embodiment is good to use a value with those smaller pressures, when both fuel electrode gas and oxidizing 
agent pole gas are detectable. 

[0066]In the embodiment described above, the humidification means mentioned as the example the system of 
"external humidification" which has a humidifier out of a fuel cell, as shown in drawing 2 , but. [ what is called ] 
This invention is effective also to the system which there is a demand which manages the differential pressure 
power of gas and humidifying water similarly in the system of "internal humidification" which humidifies inside a 
fuel cell, and has this "internal humidification" as a humidification means. 

[0067]The control to which a pressure is substantially changed by controlling a flow may be substituted for 
pressure control. 



[Translation done.] 
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mm i ] mw*tmw*t*t<oj>tt< th- 
is® & $>* iwmzft u xbm&ic & o mm? ztom 
mzm*. mMmmo^mvmmm^ * t * x . 

EA 4 *0S*EA 4 ©BK>s^«7EltttTi ft 6 £ 

i ig**f 2 ] mux ?.<d\±?} t mzimfow&ijt o 
i>ti < 4 fc-#*#^nEflfctH*f 

£ 5 K**<DEA twin C 4 «4Mft if* 

<DE***«rr*c4'c. ^tt*4»»*ff*iwn 

MI*W*BEIT4**C 4*1^<iT*»#!ll2ice 

£B^l*r#xeBftEft«WEU *OWEt/fcB« 
E*4fc*J:$K#AE***Wnc4^ #*E^ 

4 j«a*jE^ 4 objwwebkt t a * c 4 & 4 r 
(j»±wmmmhc t *G®t?z$mm i 

»Etf&CC^Wc£^JH£*^^ <-<P 

So 

&C 44^&£T6ft:£«| 1 7*2tt*«eG>ffiV&> ! Jg 
[Ig*Jf 8 ] BK#AE*4*0S*EA 4©IB«« 

[ o o o i ] 

[%mV>m «ftff£ff] &HBftor>£BH 
?£BS 4 ft BTfctoSS6 M * fc^Bffl^BHBttB 

ccn<r«. 

[ 0 0 0 2 ] 

[ffl*Ott«J Bttff9?BftttSil!ii*, B*Sgg#3 
1 0 0 -CfIg4<S< . 8«B$B*s&< , Siittnkft 
t>'ia»B'C**C 4*6*iMLW©««4 l/CMSff 



(2) 1M2003-297400 

2 

[ 0 0 0 3 ] B(A j^SHmf^^JR0U«UT<9 
j10*C*>& 0 ttW <*SJ> tfAii, { TV - K > 

rttSfcJ:^ <H\ 7"a 

h>> 4€?££*>n6, AIUKB <H 

<*-*ftir) wc*v-K^4»*r*. *abb 
trav- Kt?B7E^i/^**4j*r*. 

IBIW^r-/- K*BI**Ctt. **q>IH'«ttB&« 

20 [ o o o 5 ] a*, co^<mmt. rs- rxmit 

- K^iMfrr«£JR*ttlBT4«d4>*4 0 
[ 0 0 0 6 ] C ©J: 9 

[ 0 0 0 7 ] £?L|?IS£<£ *l«ifiB«:ffl^fc»M«»r 

A44cS4()[>aE««BT^^«4B$^A4o # 
30 ^E*4^i®ffi^B«B**fi*D«l4l/'C % 4$ 
B¥ 8 - ! 3 8 7 0 5 *fi*B^*6. 

[ 0 0 0 8 ] C<QU&m*&, »IBB^«I&* 4*4» 
tt^Klft^-C. *<DE/5 £flK4^ * ©EA J; 0 1*^ 
H4 T 6 C 4 *C*^*?lHB*a» J: ^ ^ U , 

ChKJJO^tlPB**. 41'^*>©'C**. 

[ 0 0 0 9 ] 

40 4CC©*i*€:afflL/fcB^. ^^itEffif±«frCA4A: 

B. * 4 ii*<TMfi<J>? iw^VAKcfc 0 £flJS&£& 
ffcS ^4 4 NE£*i* ofco 
[ 0 0 ! 0 ] U±©BB4KCB»*Bn«>Bntt. *DS 
B©»?LBB«: *f k $ ii 4 C 4 4PM U fdmXitoOR 

1 0 0 11] 

[»B*«fcT*fc«tf>*R] ±EBWftJiflW*fc» 
*BW«, «M^A4Wft*^4©il'«f< 4<>-*<D 
50 ^t^nBBt^l/rSDS*^ J: 0*KB^^.tUB*S 
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i 

mm i ] mw*tmw*f*t<i>jn*< t*>- 
i$<DiiA&ttmmi\\sxim*tc& o m& mm. 

^E^ta^g^ta wcea <t <owm*mxr t u 
[ig*^4 ] ^sflfe©a^tcs^c^^xcDa«E 

AfcUffiU S9i2*E^^S*%aUfcl3l!S*C'E^ 
Ul«^»t:^CE)B«EE*«:lijEt/. *4>f«jEts*:S45 
E* £ & J: 5 K tfxtt Z£6X\ tfXK?) 

^>ig*3i 3 mc etta&HaftajnHatiBL 
mim.h] mnmrMnmc. #a«>e/jS«p& 
«*6U ^xE^^E/55r^ufc^tc. ismM 

[15*316] tgft«itof*Jklff<C. AlS^E/)^ 
ft. ^0>jSK«:#JhT*C <t*ft«4r&»«fl ! f9 

So 

[B*3f7] maim***, «*f4«*o?ftirkii>»t5 

[ ig*^ 8 ] b5k# ae ^ 4 tm*W) t <m<om 
\t. TK**wr*ci*#iti4r*i**ar i7^i#* 

J© 7 coffins l litclE^iSf4^ni20C:^^»^^o 
i o o o 1 ] 

[0002] 

i o o *c*mm< . mmmm< , iata^s* 



(2) HH2 00 3-2 97 40 0 

2 

[ o o o 3 ] mais^^mmm^iWMitmr^ 

99<C*«. «*« (*B> i*S4g (T/-K) 

[ 0 0 0 4 ] Bim*mHm«ttt?£B?*Bft*9 

20 [ o o o 5 3 cv>*<oimit. 7/- Yicimr 

[ o o o e ] c <o* *> tm&#A^ft&imrzim 
* it b x a* m& t trn^An t tctmsm t - 
[ o o o 7 ] &ftsmK*zim&zm^tcm*m®:X' 

30 XE*4*Eio:^E<DmiS^rat'^^I!«<tUX, 
■*8 - 1 38 7 05*fitt^*6 t 

[ o o o a ] c^^it mmmmr^km 

[ 0 0 0 9 ] 

B^Tib^A^S. »?LBM3»sB^ttBcohBB 
40 *cc©***Bffll/fcm^. ^'xiiEfiaii^CA^A: 

«. *4#x©E*«>r^<9>x«:<i:»j«| l BB«r* 

[ o o i o ] w±<Dra«*Kffi^*aw(?>afl*s:. 

[ 0 Oil] 

so ^*?TLB**^i/r»a*K: j: oftiBr *«iia*« 
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3 

E/}iUDS*ffi/5^>^< 4*>-*C'E;*J*8ai£i7 ^ c 
4£^@4?*> 

[0 0 1 2 ] piEE^tttSj^^, JmS*©EA 

x. XAKfittom&KiJtvm^m^&WTt? 

[ 0 0 13] 

<fc * *<DiSl 'E*K J: 0 S * £ C 4 sJi'C Shtcft. n% 

[ 0 0 14] **t#x0(c^g?&C 4T'£?L© 

XE/3J: « *>f£< r fcWK^TStc J: -SitRri****^ 
SK&ft? &C£#TO'C4Q t ^tdnaB&t/t;M 

[ 0 0 1 5 ] 

i&wwn&vmm *kbh*«bi/t\ *%mo>m 

a* fcttttaa ^ a r ju<o-%mm z m?mfmx& 
h. 

[ o o i e ] b i ictot'T. aswaai^'fitt. $*f4 
a**f*r'**ttf4«fe* * ? * i 4 . &Hatt* * 7 

4. a»E*3R«:jfiR'*jaE*»*>^5 4, *E*X 
0tta*MOT«pJ&'<*7'6 *JMW5>aB«:*ai 

aft i/ra»«*rt«w>*t^»«:»ai**M- ^7 
4 . W4@*^ 6 a r * fc*ttffl^*a*±*-saa-r 
«fcdM> ^ v * > * 8 1 . toss 2 k Man** wars 

**>!M 14 MM4aaADO*SSA«MilT«4c 
SE^-b >^ 1 2 4 , »wa«^» AT^assaatte 
SB* *£5R!kB<fe 1 3 4, *B»a*^at\T**« 

sfca«jfta?«*ssute>?i 44. hbmcoea* 

1*WT&*E*fe>?i 5 4. ft-b Oii- 

1 0 oi7] awe, ±&w«cj:*«Mm*'*9'*<E> 



(3) #£12003-297400 

4 

a 2 -sjS *J , 2 >79 -CWft $ nfctt** 

at>?£s*iinau u«nfc&K4Wtt«a** * 

[ 0 0 18] SE*#* > * 5 *&ttBE*Sa* 
pj^/^ye^S^n, 5J*Mjl^6t**JBE**«E 
r * 4 4 <> 6C*S*S*BfljM 

ft**#A&«Ha, iJGa82^&*. SOS 

a 2 **3[^ 4 h acc*# > ^9 x&& 5 nfc*s**c*3& 
10 *finau iwsnfetoA^ttit** * > 1 «>s*f4 

[ 0 019] tg<4«fl!&* rtfcao a*»ifea« 

4*#*60BS*t:«a€:tfC', a% <^E) ^|6fii^ 

[0 02 0] *fc, C^Mltil jtJQ^S2cc:« 
*iiK2 3 , 2 5 4, KH«tt^ * * > 1 ©rtSS^ISW 
fc^^*5i§S4?:iL?Jcc:^l^ C©i[?«m^U/c*ji 
SFl^^***?t< > 7 9 'CUSS $ ii . M&feMSMaft 

20 [ 0 0 2 1] itHSftx Jr ^ > 1 7Kltatta l/fc«W 
^SUis^t4«^f^»ai5ti, ad^ ^4T'EAM 

* a «: j; n xm&±&^is&ztix%imtcm}m? 

1 0 0 2 2] ttM«*AD©aaUEAt*ffl*4^aiE 

3, 4«EA*«flir&**flt**>*12 4**M 
30 >iM 5 tail. cnfeCOKMUatta^fra-* 1 6-n 

[ 0 0 2 3 ] ^ > h a -5 1 6 T't*. S-b >^6S^ 

4, 5]g^^7'6, *#>^9**WT&4 4ttt:, m 

g(fi(c*t L/ r«Rtc*3i3 t - ^>e fco r 
MHaiiix* ? ^ i ^MEtiiJL^ ? h i o^wartij* 

[ 0 0 2 4 ] B 2 tt, *DiSS 2 00rt»4*t«K|l(Bi 
40 r-*4 0 iPSB2ii, ^tL!gW2 1 «M^t^!Affl«># 

xii8S2 4 4 harass 2 3, *stflcc-^aBS2 e 4 
[ 0 0 2 5 ] i£turig2 1 tuxit. mix, ^ »J* U 

[9iJ«Lht?. ¥^LS^0. 0 5 [nm]«MM><>4> 

[ 0 026] Mhaaa. 

Jois *o>*e^ « o r he a^flfci 4 « h * 5 oc * 
50 n-en»Hiait/^^4aiiv6^c^ «T«s«"i! , c«, a 



http://ww4.ipdl.inpit.gojp/Tokujitu/tjcontentdben.ipdl?N0000=21&^ 4/29/2010 



Page 1 of 1 



5 

[ o 027] *mmm&. mmmsmfttjicgr} 

OfflEdWMWrt, TBMteLb*cft**J:^«:. *E 
EAtttjEl/. *<Di«EUfce#JEA4fr&J: *> A 
[ 0 0 2 8] » ! XtlWftCCfel** a > h □ - 5 

i smmtbvtz® i o. bi i . bi 3 V ■ 1 4o>m 10 
a? d - * * - h &*.mi,xiam*i. m \ o *w* ? 

*<fl*.l*10 [mo] *> fcJttrT-SM^T*. 
[0029] *^?7' <B4"X***tt, S48ST) 1 
0 0 1 Xlt, j»F«ffe«>Ba»SfiTPOWER«:»{a 
Xf ^1 0 0 2^, TPOWERKg^r 
07, m 8 hiPh §«#AEft T P R . Stt# 

[0030] ^?7-!003i:'ll TPOWERtcS 

>TB 9 <7>^ - 7%j>>6 T G W T R «MH 20 

TT *. *r ? * 1 0 0 4 -C«, ^SlE^-b 1 1 Sfe 

RGAStWUf*. X**:/l0 05Tlt, *E*> 
1M 5CCJ:»i*EAPRWTR«:|ftUlT*o 
[003 1 ] >\*r v ? 1 0 0 6 X\t. ®$mfc»\r A 

£K i *9?\ 0 0 8 l?a*»Waift?TC ^. * r 

[ 0 0 3 2] 7' 1 0 0 6 ViM*m#VtNi>tn 

WAim&ZVtAT ? 7 1 0 0 9 X»jk*m»i1f 
t\ *r?7'l 0 1 l^*£t? 0 
[00331 *7- * 7" 1 0 0 7 r#jfc¥**tMtlr»±*l 

[ 0 0 3 4 ] m 1 1 tcii. IS 1 Q4>X9>? *7* 1 0 1 0 T* 

o^xE^av*sksiiaf8aiE^j(6 * 40 

?n? (S**fll -4, SKttfS) o 
[ 0 0 3 5 ] 7 ! 1 0 1 TMBSWAE/JTP R 
#PRWTR+£PRWTR 1 (&PRWTR1 : T« 
H. i?Uxi*5 0 [kPa] > <fc ♦J^#i^A^aKf 
4. 

[0 03 6] **t**S£^<»£**^?7-i 1 0 3^ 

Mt\ ^<^^liAf 7 7! 1 0 2TTPRKP 
RWTR+APRWTR 1 4ftAUC*r * 7 1 1 0 3 

[0037]** * 7* 1103 Ttt:S8#*E/3T R P 50 



4MB 2 0 0 3-2 9 7 400 
6 

a*PRWTR + APRWTR2 <PRWTR2>PRW 
TRl. APRWTR2 flUttlOO UP 

a] > J:*J*«i»3WB»/. *»7 
I/. 'h8<fco»£tt**?:/l l0 4t?TPRKPR 
WTR + ^PRWTR2*KAl/tTR7r4. 
[0 03 8] j*REft&PRWTR2i*. HEcc<£ OttiiS 

t* 10 0 [kPa] Hfc®tffCK«3 tt£ 0 
[ 0 0 3 9] k&?>£ *>IC. #*<OE^*<DE2JK*t 

E/J$WXEi>J: 0 a* C 4«WC' J: ^^Tflll 
&PRWTRl£8S^U CO>&\m*\t$ Q [kP 
a) SAiuc*J<. v4a. **^»«>«ttrc4*, * 
{ftS^SIMt T Q W T R C'SIEt^T 
[ 0 0 4 0 3 B 1 3 CCt*. 0 1 Q<DZ? > 7 1 0 0 8 r 

[0 04 1 ] C©7D-©»lt 1 m^^SJjBStC 

^E^WXC'EA^ill^Ci^JtO, ttXEfil 

[0042] ^^^7 ! 30 Ifii^EAPRGAS 
^PRWTR + AP'RVTR ! J:0*#^^**SU 7^ 
S < sp y 1 3 0 2 t?BS*jjtSTQWT 

R 1 0 4 7 7 1 3 0 3 X&mW\ 

[ 0 0 4 3 ] B 1 4 CClt. B ! 0<D**3 7 ! 0 0 9 X 
[ 0 0 4 4] CCC'7 D -SJjWit, ^S4«?fe^jtKtC* 

(o^EA^mE Ft m>mf£<j>K}}& im i*%vc *<ws 

4, C(OJ:^i<:s<J^f 4C4f, f?±B?<>*cr>E/53!)W 
aC'E^J; 0 tiS< «f -6C 4*ttJhf ^ *>0[>t?^4o 
[0 04 5] Af^7l40 lt?l**EAPRWTR^ 
PRO + ^PR l {PROv^^E) *»J*Slr»#**l 

at^-;7 1 4 0 2^«*. B«*SttTQWTR«:0 4 
I/, ?7' 1 403^ 
[ 0 0 4 6] 7 1403 fti*EAP RWTR^ 
PR 0 + APR 2 (APR 2< APR 1 > J:tM»S^*> 
^I^eU, 4>3<«rC'*^ticeo«SK7l/« 'J^t*» 
SW^l 4 0 4^**, Stt^EATPRtCP 
R 1 <^^*4C*«^nUT«>E*»Kai*»±T&fe 

[0047] B 3 tt, 4«lM«tt^«Hai 
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7 

ISgtC J: 4i£K<£EA £ffiK *?IC U t<M<&<D X A i 
4, 

[ o 048] c<omx'\t. *mmmtmmicB%*m 
so. -c-^e^fgtc vzmic&iz mm? 4, a«w 
j=>B9) i*, ikMhicitxvBftMaa&vafiMb 

[004 9] UO-U «**|fc*, f«S*0*^^^ 
« AT 4 ft * "«C £ 0 , &jfcG>Eft®Mff C 

£ t*H 3 «> <fc ^ cc # * \±t} t *E* i OME^S 

[ o o 5 o ] <e c vismmwrcxt. B4 k^t* ^ 

SE**:»jE U . * fl>BSEA *C ft * £ ^ tc tfZ<DEEfi 

[0 0 5 1 ] Sfc* MMfflHBIM. frjklWci, * 
E*«W«*aBECE*B««:W^C t**C* 4. 

[ o 0 5 2 ] @&tc> iMiRoiwaicc'a***^. #a 

E/j. AEAti^SRE-CAitfiWfrfe, ST^M 

tci:9, ^XE/3i*E*4;<^E^^<oaB^efe 

[ 0 0 5 3 ] C C T\ #±ffo*i>faWBtMtogtoi> 
* T'C-fel i* ii* \±t) t *E* 4 <X«Ed-W«©S5B*C « 

Effat?#««:'i»si'te». affi^hST *4c iccj: 

[ 0 0 5 4 ] ffjkK^»MKDtt-?-«^r« as 

#AEa<L*Ert £©£E£ff *ft#fc 
£jfci«8KiS]tf c*U^ai o . *ffi*)W:»E ttiS«>iWfc« 
HK A fc b*®dWD*|*it o , *E£#7d^EK ft - 
fc6^0»ijjtll«:#ihf 4. cntaO, #*Eft£* 
EA£<DSE««C«>XB(cff tstt^^jhr^C 4** 
T'£4<> Sfc. aft«^Bttn:#jhii[l5^ii^EAi 
*E A 4 0«E#**G>SsHicft * vC C * ft t 
4# . C C f'4> HE*Vh<* T ST 4 C £ K J: 0 S3Jiii*£ 1/ 

ft<,\ 

[ 0 0 5 5] C$1 AMMOO*) «JbSM| l>fc» I 



(5) 1«BB2 0 0 3-2 9 7 40 0 

ix*o . tj^t »a*<?W©*E^W*fi«rt tcft * 4 <fc 

^fcEAwastf^ c tx-imzmw, Dmm& 
m&zmm zct m±v * 4. 

[ 0 0 5 6] < 3 ) |^££ffi&^*riT^C% ^ 
EOOSiJiaili ^'^ ©E A tlHW 4 C <L CIt ^ C <t K ft 
10 0. lt»««iE/)**Bi*C*4^t?. Mgp^&B^ft 
4, 

[ 0 0 5 7 ] ^A©«E*ccS^**D 

* h c t x-fei^^tcE^ * wm z> c t ft 4©T-tSJK 
EAttttw-s^aiasfiiit:^*©^ 

[ o 0 5 8] < 4 ) *o*EAKiai^ot:^cDa«E 

20 AtttjEr^Ctt?, J:9M«ft«MC'C# ASANAS 
A£©H<&StE;W;r*tt«^ 

f40C'f% *E*. tfAEftitASffiifcAftEr* 

[ 0 0 5 9] < 6 ) ttHfMCM»jkn(c t tiZEfttM 

^ Ma o , *E^^auKiatc jfi^ t 6 *k *cwa 

30 IS^^lLl/, ^^<SC-Si5^f$±^4fc«!>. *E 

A. ^E^3 i ^>^E<L ^ 4tt«^ ^f^^i^t 
^< »£t?«>. gg^cc^E/j^^'AE^J: 0 (>(Ea4« 

* IB W O f *sX f*JU ^f^±T4 C 4 sW-C ^ 4o 

<7 ) »IlS*^f4S*C'»ia*^^4C4^^Xr 
^w^B»Sfti^ft4 # 
[ 0 0 6 0] ( 8 > sEMiMCCTKiS ^SS^T 4 C t 

*E/)tcifi^<^4^ii. *EA*W^E^^±@4C 
4 c . E*ifiim*r-*> 4 ^^^#E«tta#r* 4*o 

y > X tc J: 0 ^ESlS/yMSft O T 1/ * ^ C 4 £ WlfcT' * 
4. *fc*4Sft<^tS«:4-7i:TBie*S»tl/t:te< 

tC*EA*W^EA J: 0 fel6C^fiS^«J#f 4C £ri*T' 
*4, 

[ 0 0 6 1] («2«Wg) -^^JfMli, 
E*^»or*©EA«:^f*«>aB^ft»4J: ^Kr»ttSi 

50 ^T4 0 
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[0062] Bl2fCli. B 1 0 0>z *r ? 7 1 0 10T 

?. Z-r?7l 20 ir&*5#PRWTR#PRGA 
S-^PRGAS1 (dPRGASl : TPEfl. flIAW 
5 0 ( kPa ) ) J:0*<H>*>*9SrU. 
CD* ? ^ 1 2 0 3^st^ f h3 < ft t r 
* * 1 2 0 2 *CB«*»STQWT RfcT QWT R - £ 
QWTR <£QWTR ; fcfiEft) &«Al/tTTQWTR 

[ 0 0 6 3 ] v 7 12 0 3 TI**E^ P RWT R# 
PRGA$-£PRGAS2 {^PRGAS2:»f*fl 
>APRGAS 1, «M.ffl 0 0 [KPa] ) <*:0** 

^12 0 4 ? StMc jtt TQWTRKTQ 
WTR + AQWTR*«ALt:TOWTR*«iEl/t:» 

[ o o 6 4 ] c c r% m 1 mtHft*. AoAEfrc* 

[ o o 6 5 ] v^&mt&X'smbtcVAtk*. am 
«x»rnr(>«fc<, *2*nw»t?B^&^AE*tt, 

[ 0 0 6 6] V±im l/fc«ft«»C«, A)S?ftiiH 
2K5WJ: ^K«m«ilK>MccttlBfi#A«, 

t o o 6 7 ] * i&immt* >&mzmm?z c t v 
[B2] *m**mi*idwBM**tmr*itit 



(6) **B2 00 3-2 9 7 40 0 

10 

[B4 ] ft ! ^^tS^^^Sg+^li^^^t- 

[■5 J ft i ^WBa^weit^^ttiii^i 1 ** 
frTB-c*)*. 

[B6] *l«ilsa^M«tt#±^4iiM?6ft 

[a?] B«a«««csrt"*H«^E*©f—^«> 

HHe»»'B'Cft«. 

[B9] B«»«««c^4B«U*fl{*^-^*«[>-» 
[BlOlftl. »2*»»ite>-tf**Jl7 0-^t- 

[b 1 1 1 * i *fc«ato#Affifl/*eteBfc«ftE 
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